ABSTRACT ~ The results of combined cystometry and perineal electromyography were reviewed retrospectively in 50 consecutive, traumatic spinal cord-injured patients. Early and frequent urodynamic evaluation was found necessary in order to tailor treatment to the changing cystometric and electromyographic states in these patients.
The urologic management of patients with spinal cord injury long has been an area of controversy. In the most comprehensive longterm follow-up of the spinal cord-injured patient, renal disease was the main cause of death. 1 The need to develop an effective management program whose primary goal is preservation of renal function is obvious. This report illustrates the importance of early and frequent urodynamic evaluation in achieving this goal.
Material and Methods
At this Center the Section of Urology has worked closely with the Department of Physical Medicine and Rehabilitation in the urologic evaluation of spinal cord-injured patients. This report summarizes the cystometric and perineal electromyographic findings in 50 consecutive, traumatic spinal cord-injured patients.
Cystometry was performed using the carbon dioxide (CO2) cystometer, and the type of bladder dysfunction was classified according to the original work of Lapides. 2"3 Electromyography of the periurethral striated muscle was done using the TECA TE-4 electromyograph with 37-mm., Teflon-coated monopolar needles. The specific techniques and classifications used are those as described by Diokno et al. 4"5 The initial cystometric evaluation of 50 patients with traumatic spinal injury revealed 20 Of the 20 patients who initially had spinal shock bladders, 7 had later documentation of reflex neurogenic bladders. The average halfway point between the two evaluations was 5.3 months. The longest lasting spinal shock bladders were documented at 4.5, seven, ten, and thirteen months. These patients had injuries of different spinal levels and severity.
None of the 19 patients who initially presented with reflex neurogenic bladders had subsequent documented cystometric change. The earliest reflex neurogenic bladders were documented at three, four, seven, and ten weeks. These patients also had injuries of different spinal levels and severity. Twentyseven of the original patient group eventually carried the cystometric diagnosis of reflex neurogenic bladder. No patient evaluated after thirteen months with a vertebral T7 level injury or above had anything but a reflex neurogenic bladder.
Six patients with autonomous neurogenic bladders, 3 with motor paralytic neurogenic bladders, and 1 with a mixed neurogenic bladhad injuries at verebral T8 level or below.
Forty-nine of the 50-patient study group had electromyography (EMG) of the periurethral striated muscle. At initial evaluation, 19 patients had EMGs in the recovery phase (spinal shock bladder with EMG activity), 8 patients had d e n e r v a t e d EMGs, 9 patients had coordinated EMGs, and 13 patients had uncoordinated EMGs. Documented change from uncoordinated to coordinated EMGs occurred in 3 patients. These patients were uncoordinated at three, four and one-half, mad five months. On repeat evaluation they were found to have coordinated EMGs at six, twelve, and eight months, respectively. These 3 patients had cervical injuries of different severity. Seven of 8 patients with denervated EMGs were associated with vertebral T8 level injuries or lower.
Of the 19 patients with EMGs in the recovery phase, 7 were later known to change to uncoordinated when reflex neurogenic bladders were d o c u m e n t e d . None changed to coordinated electromyography.
The final d o c u m e n t e d EMGs on the 27 patients with reflex neurogenic bladders revealed 8 to be coordinated and 19 to be uncoordinated. The level of injury varied.
Comment
To maximize renal preservation, accurate knowledge of the specific bladder and sphincter dysfunction is important in the urologic management of the spinal cord-injured patient. Our data reveal that it is impossible to predict either the bladder or sphincter dysfunction at any specific time af~er injury. The conversion from areflexia (spinal shock bladder) to hyperreflexia (reflex neurogenic bladder) may occur as early as three weeks or as late as thirteen months. We have found also that this transition has no apparent relation to spinal level or severity of injury, and consequently these factors cannot be used as predictive indicators.
For patients evaluated at ten weeks or sooner from the time of injury, 29 per cent had made this transition. For those evaluated at four months or sooner from the time of injury, 43 per cent had made this transition. Generally, this conversion seems most likely to occur between three and six months. This unpredictability makes it important to perform reevaluation every two to three months until the patient's urodynamic and clinical conditions have stabilized.
All cases of documented lower motor neuron bladder dysfunction (autonomous, motor paralytic, or mixed n e u r o g e n i c bladders) involved injury to the vertebral T8 level or lower. Perineal electromyography in this group revealed denervation 88 per cent of the time.
The electromyographic activity of the periurethral striated muscle was coordinated in 30 per cent (8 of 27) of the patients with reflex neurogenic bladders. This was not related to level of injury or any other apparent factors. Because uncoordinated EMGs may become co-. ordinated without apparent predictability, it is important always to perform electromyography with cystometrics in these patients.
The cornerstone in preserving renal function in the patients rests with avoiding increased intravesical pressure. Increased intravesical pressure and vesical overdistention have been associated with urinary tract infections, bladder cellules and diverticula, hydroureteronephrosis, renal stones, and consequently, renal deterioration. T M The merit in avoiding increased intravesical pressure is obvious. Because of the changing cystometric and electromyographic findings in these patients, frequent evaluation is necessary to provide proper treatment to meet this end. Such treatment may include pharmacologic manipulations, initiation of intermittent catheterization, s procedures to reduce urethral resistance, or in rare cases, urinary diversion.
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